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Fig. 1.1. Bottom topography and locations of observation sites in Sagami Bay. 
the bottom contours are in meters. Inset shows the' Iocations of Sagami Bay. 
indicates the locations of_ Iarge size fishing set-nets in Sagami Bay. 
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Fig. 2.1. Bottom topography around the southeast of Honshu, Japan. 
Locations of tidal stations and mooring observation are indicated. 
Numerals on the bottom_ contour are in meters. 
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Fig. 2!2. (a)Time series of 24-h running-averaged wind at Choshi and Oshima. 
Broken arrows indicate the time when wind speed was maximum at Choshi and 
Oshima. (b) Time series of temperature and current vectors at 30m depth at JO 
after removing~ tidal components. Solid arrows indicate the time when the fishing 
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Fig. 23. Time series of sea-level variations at tidal stations. The sea 
level data were adjusted by removing the barometric effect and by 
eliminating the tidal components using a tide-killer f~'ilter (Afier 
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Fig. 2.4. Computational domain. Realistic coastline and simplif"red 
bottom topography is used in this study. Depths greater than 1000m 
were set to 1000m. Stas.1 and 2 are monitoring stations and Lines A, 
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Fig. 2S. Basic 
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Fig. 2.6. (a) Tracks of the typhoon in the model (solid line with dot) and typhoon 
8818 (dashed line). Numerals beside dot indicate time in the model. (b) Time 
variations of wind velocity at Choshi and Oshima in this model. Arrows indicate 
the time when wind speed was maximum at Choshi and Oshima. 
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Fig. 2.7. Horizontal distributions of sea level and current at 30m depth from 
60 to 110 hours. Shaded areas indicate negative value of sea level. CH and 
KA indicate Choshi and Katsuura, respectively. 
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Fig. 2.8. Horizontal distributions of (a) maximum sea level and 
(b) maximum density perturbation at 30m depth. 
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Time series of alongshore current (upper panel) and at (lower panel) 
1 (1eft) and Sta. 2 (right). Contour intervals of ot and alongshore 
are 0.2kgm~3 and 0.05ms~1, respectively. Shaded areas indicate 
value. 
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Fig. 2.10. Vertical sectiOns of alongshore current at lines A, B and C at 100 hours. Shaded 
area indicates negative value. Arrow indicates maximum current at 15m depth' 
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Fig. 2.11. Horizontal distributions of (a) maximum barottopic current and (b) 
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(a) Time seriese of sea-level variation calculated by a 
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Fig. 3.1. Bathymetry and tidal stations south of Japan. 
contour are m meter. 
Numerals on the bottom 
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Fig. 3.2. Time series of sea level variations at tidal stations. The sea level data 
were ad.justed by removing the barometric effect and by eliminating the tidal 
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Fig. 3.3. (a) Computational domain. The north boundary is coast (thick line) and the other 
boundaries are open boundaries (chain lines). Shelf edge is indicated by dashed line. The 
lines AA ' andI~B' are monitoring lines. (b) Distribution of wind amplitude We. (c) Time 
variation of the wqstward component of wind Wx. 
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Fig. 3.4. (a) 
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Bottom topography in and 
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Fig. 3S. (a) Phase velocity Cp/CI as a function of the shelf width j~s/CI in the two-layer 
model with step-1ike shelf where water depths are 200m in shallower region and 1000m in 
deeper region. Each curve was obtained from the analyiical solution of Kajiura(1974) for the 
stratification conditions used in this study. The indexes indicate; dKW; Kelvin type Wave in 
deep water, SW: shelf wave, sKW; Kelvin-type wave in shallow water, 1; barotropic, 2; 
baroclinic. The arrows ~) and R indicate the phase velocities of each mode in the case of 
W. =8km and W. =40km, respectively. (b) Cross shelf distribution of surface and interface 
displacement. Left; shelf width Ws=8km, center; shelf width Ws=20km, right; shelf width 
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Fig. 3.6. (a) Time variations of interface displacement between A and A / (along the shelf 
edge) in Case C-4. Contour interval is O.Im and numerals on the contour lines are in m. 
Shaded areas indicate positive value. (b) Same as (a) but between I and3' (along the coast). 
Contour interval is 0.5m. The arrows ~ and R indicate the arrival time of 3rd and 2nd 
mode coastal-trapped wave at the bay mouth. (c) Variation of Tl versus ~:. Tl: Time lag of 
arrival time for the 2nd mode coastal-trapped wave and for the 3rd mode at the bay mouth 







































Fig. 3.7. Distributions of interface displacement in (a) Case A-7 and (b) Case B-7 from 270 
hours to 370 hours. Contour interval is 0.2m and numerals on the contour lines are in m. 
Shelf edge is indicated by dashed line. Shaded areas indicate positive value. af indicates the 
internal Kelvin wave, propagating into the bay./e indicates the shelf waves trapped along the 
shelf edge. 
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Fig. 3.8. Time series of surf~ace displacement at the monitoring points d - t 
shown in Fig.3.4(c) in (a) Case A-7 and (b) Case B-7. ar andp indicate the 
internal Kelvin wave and the shelf wave, respectively, as shown in Fig.3.7(b). 
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L=0km 
Fig. 3.9. Distributions of interface displacement at 300hours in Cases A-3, A-4, A=6, A-8 
and B-7. Numerals on the contour lines are in cm. Shelf edge is indicated by dashed line. 
Shaded areas indicate positive value. The arrows indicate the westward propagating waves 














Fig. 3.10. Distributions of surface displacement at 300hours in Case B-1, 
B=8. Contour interval is 0.2mm and numerals on the contour lines are in 
indicated by dashed line. Shaded areas indicate negative value. 
B-3, 
m . 
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val ue . 
Distributions 
on the contour 
and (e). Shelf 
of interface displacement in Case B-7, C-2, C-3, C-4 and C-5. 
lines are in cm. Contour interval is 20cm for (a) and 5cm for (b), 
edge is indicated by dashed line. Shaded areas indicate positive 
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Fig. 3.12. Distributions of surface displacements due to (a) barotropic and (b) baroclinic 
modes in Case B-7 at 313 hours. Contour interval is 0.2 mm and numerals on the 
contour lines are in mm. Shelf edge is indicated by dashed line. The arrow ~) indicates 
the displacement of shelf wave and the arrow @ indicates the displacement of_ internal 
Kelvin wave transformed from shelf wave. 
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Time (h) 
Fig. 3.13. Time variations of surface displacement due to barotropic (thin 
and baroclinic (thick line) modes at monitor point g shown in Fig.3.4(c). 
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Fig. 3.14. (a) Variations of Jel and Al versus the disconnection of shelf I . RI : The wave 
amplitude at monitor point Y shown in Fig.3.4(c) bridged over the disconnection of shelf. It 
was normalized by the amplitude at monitor point X shown in Fig.3.4(c). Al: Cross shelf 
variation of the wave amplitude calculated t~rom analyiical solutions. It was normalized by 
the amplitude at the shelf edge. ~ d : Internal rossby radius of def~ormation over the deep 
water region. (b) Schematic view of wave propagation. The thick lines indicate the interface 
displacement of coastal-trapped waves(CTWs). The thin lines with arrows indicate the 
vertical (z) and the horizontal (x) coordinates of each displacement. Shelf edge is indicated 
by dashed line. The internal Kelvin wave~D propagating toward the bay is converted into the 
shelf wave~. The shelf wave~ rounds the corner of the disconnection of shelf (point X 
shown in Fig.3.4(c)) into the bay, and it propagates as the CTW for the shelf width in the 
bay. When the shelf wave~ rounds point X, the shaded part of the waveR bridges over the 
disconnection of shelf, and is converted into the shelf wave~). The shelf wave@ propagates 
westward and is converted into the internal Kelvin waveR. 
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Case B-8: Wb=140 km 
Case B-7: Wb=80 km 
Case B-5: Wb=40 km 
Case B-3: Wb=20 km 
Case B-2: Wb=14 km 
Case B-1: Wb=10 km 
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Time variations of surface displacement due to barotropic (thin 
b roclinic (thick line) modes for Case B at monitor point / 
Fig.3.4(c). The arrows indicate the displacement originated 
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Fig. 3.16. Time variations of surface displacement due to barotropic (thin line) 
and baroclinic (thick line) modes for Case B at monitor point k shown in 
Fig.3.4(c). The arrows indicate the displacement originated from the wave 
bridged over the bay mouth. Variations ofRb and Ab Versus the bay mouth 
width Wb./:b : The wave amplitude at monitor point k shown in Fig.3.4(c) of 
the bridged over the bay mouth. Ab : The interface displacement of 
shallow-water internal Kelvin wave(sKW2). / s : Internal rossby radius of 
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Fig. 3.17. (a) Variations ofJ~s and As versus the shelf width Ws. Jes : The shelf wave 
amplitude at monitor point 11 shown in Fig.3.4(c) propagated along the shelf edge off the 
bay mouth. It was normalized by the amplitude at monitor point I shown in Fig.3.4(c).As: 
The interface amplitude at the coast of the waves calculated from analytical solutions. It was 
normalized by the amplitude in Case of Ws =8km. (b) Schematic view of wave propagation 
in Case C-2. The thick lines indicate the interface displacement of coastal-trapped 
waves(CTWs). The thin lines with arrows indicate the vertical(z) and the horizontal(x) 
coordinates of each displacement. Shelf edge is indicated by dashed line. The CTW~) 
propagating toward the bay is converted into the shelf waveR and internal Kelvin wave. (c) 
Same as (b), but in Case C-6. The shelf wave~D propagating~ toward the bay is cohverted 
into the shelf waveR at the bay mouth. But, internal Kelvin wave is not generated at bay 
mouth because shelf wave doesn' t have interface displacement near the coast. 
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Table 3.1 . Characteristics of the numerical experiment of each Case. 
Case 1 2 3 4 5 6 7 8 
Case A (Ws=8km, Wb=80km) 
Case B (Ws=8km, L=0km) 
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Fig. 4.1. Bathymetry chart of the southeast of Japan. Inset (a) shows the location of the 
study area, and inset (b) .shows b~ttom topography in Sagami Bay. Location of 
meteorologrcal and tidal stations are mdicated by symbols " I " and "[],, respectively. 
Symbol "O" and " O" indicate observation sites and the CTD stations, respectively. The 





























~ a: Temperature-Depth recorder 
n b: Thermometer 
a c: Current meter (ADCP) 
m d: Current meter (ACM-8M) 
u e: Acoustic releaser 
f: Anchor 
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Fig. 4.3. Vertical 
(thick line), at Sta 
in 2003. 
prof les of gt observed in 
D on eptember 13 (thin 
Sagami Bay at Sta. C 
line), and on October 5 
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Fig. 4.4. Temperature distributions at 200m depth during the periods of (a) July 16 - August 
15, (b) August 16 - September 15, (c) September 16 - October 15 in 2003. The thick 
contour lines indicate the isotherm of 15"C. (d) Time series of sea-level variations at 
Kozushima (KZ) and Miyakejima (MY). The sea level data were ad.justed by removing the 
barometric effect and by eliminating the tidal components. 
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vector at representative depths at Sta A right and Sta B Ieft The arrows a and p ( ) . 
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Fig. 4.8. Tracks of the Typhoon 0315 
0310 (dashed line with solid square). 
(solid line with solid circles) and Typhoon 
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20 21 22 23 24 25 20 21 22 23 24 25 Sep. 2003 Sep. 2003 Fig. 4.9. Time variations of low-pass filtered wind vector at Choshi, temperature and 
current velocities at representative depths at Sta. B (left column) and Sta. A (right column) 
during' the period of September 19-25 in 2003. Dashed lines show maximum wind speed at 
Choshi. The arrows show maximum current speed at each depth. 
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Fig. 4.10. Time variations of low-pass filtered (a) wind vector at Choshi and Oshima, (b) 
along*shore current at Sta. A, (c) alongshore current at Sta. B, (d) temperature at Sta. B, and 
(e) tide-killer filtered sea level at each tidal station during the period a shown in Fig.4.5. 
The shaded areas in the alongshore current indicate the inflow into Sagami Bay. Dashed 
lines indicate the maximum wind speed at Choshi. 
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Fig. 4.12. Same as in Fig. 4.10, but for period p shown in Fig.4.5. 
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Fig. 4.13. (a) The vertical profile of bouyancy frequency squared. (b) Vertical 
section of alongshore current for the first mode coastal-trapped wave (CTW) 
along Line I. (c) Same as (b), but for density anomaly. (d) Same as (b), but 
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Fig. 4.14. Current ellipses of 6-day period fluctuation at each depth of Sta. A and Sta. B 
for period a (upper panels) and p (lower panels). Vertical distributions of alongshore 
current of the first mode CTW ((a-1) and (b-1)) and the second mode CTW ((a-2) and 
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Fig. 5.1. Computational domain. Realistic coastline and bottom topography is used in 
this study. De.pths greater than 1000 m were set to 1000 m. Location of metqorological 
and tidal stations are mdicated by symbols "Itt and '1 [] ,, respectively. Symbol "O" 
indicate the monitoring points. Lines I. 11 and. 111 are monitoring line. 
109 
o 21 


















Fig. 52. Basic density prot"ile 
center of the vertical level. 
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Fig. 5.3. Horizontal distributions of 21-h running-averaged density anomaly 
vector at 15m depth in EXP. 1. Pink arrows indicate the wind vector at 
Oshima. Insets show the locations of the centers and tracks of Typhoon 0315. 
and current 

























140m depth _ ~~~~, j " 
'~~ ,i f~~~~/~~~~>-'j--･---.--: r~ 
(d) CTWIO 
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Fig. 5.S. (a) Horizontal distribution of minimum density anomaly at 15m depth in EXP. 1. (b) 
Horizontal distribution of maximum density anomaly at 15m depth in EXP. 2. (c) Same as 
(a), but for 140m depth. (d) Same as (c), but for 140m depth. Numerals on the contour lines 
are in Crt. 
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Fig. 5.6. Time variations of 21-h running-averaged alongshore current at (a) Sta. A and (b) 
Sta. B, and (c) 0, variation at Sta. B in EXP. 1. (d) Time series of 21-h running-averaged 
sea level at each tidal station in EXP. 1. The shaded areas in the along)shore current 
indicate the inflow into Sagam.i Bay. Dashed arrows indicate the observed layers. Dashed 
lines shovy maximum wind speed at Choshi. 
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Same as m Frg 5 6 but for EXP. 2. 
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The vertical sections of northward current on Line I at each hours. The upper 
(a-1, a-2, a-3) are in EXP. I and the middle panels (b-1, b-2, b-3) are in EXP. 2. 
shaded areas indicate northward current. Thick and thin arrows indicate the location of 
A and Sta. B, respectively. The dashed arrows indicate the observation layers at Sta. B. 
and (c-2) are vertical sections of along shore current f~or the first mode and the second 
coastal-trapped wave (CTW), respectively, calculated by using bouyancy frequency 
profile of (c-3) and bottom topography along Line I shown in Fig.5.1. 
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Fig. 5.9. Vertical section of alongshore current 
Choshi in (a-1) EXP. 1, (a-2) EXP. 2. Vertical 
first mode, (a-4) the second mode CTW at 
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but for Line 111. 
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Fig. 5.10. (a) Computational domain. The north boundary is coast (thick line) and the other 
boundaries are open boundaries (chain lines). Continental shelf is indicated by dashed line. 
(b) Distribution of wind amplitude We. (c) Time variation of the westward component of 
wind W!' (d) Locations of monitoring points and lines. Numerals on the contour lines 
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Fig. 5.11. (a) Dispresion curves of CTW calculated by using the topography and 
stratif'~1cation used in EXP. 3. Vertical section of along'shore current for (b) the t"rrst mode, 
(c) the second mode, (d) the third mode, (e) the fourth mode, and (D the fifih mode CTW 
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Fig. 5.12. Time variations of alongshore current at 230m depth between the monitoring 
points a and b shown in Fig.5.10(d) in (a) Case D-1, (b) Case U-1, (c) Case D-5, and (d) 
Case U-5. Shaded areas indicate negative values. Negative values indicate westward current. 
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Vertical section of alongshore current at Line A shown in Fig.5.10(d) at (a-1) 
(a-2) 57 hours, and (a-3) 77 hours in Case D-5. Vertical section of alongshore 
Line B shown in Fig.5.10(d) at (b-1) 123 hours, (b-2) 143 hours, and (b-3) 163 
Case D-5. Shaded areas indicate negative values. Negative values indicate 
current. 
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Fig. 5.14. Vertical section of alongshore current at Line A shown in Fig.5.10(d) at (a-1) 
40 hours, (a-2) 60 hours, and (a-3) 80 hours in Case U-5. Vertical section of alongshore 
current at Line B shown in Fig.5.10(d) at (b-1) 133 hours, (b-2) 153 hours, and (b-3) 173 
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Fig. S.16. Variations of AM versus Wo (maximum wind speed). AM: Maximum value 
absolute mode amplitude of CTWS at line C shown in Fig'.5.10(d) calculated by 
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Fig. 5.17. (a) Variations of RA of each mode versus Wo (maximum wind 
speed). RA : Normalized mode amplitude (AM) by amplitude of the first mode 
CTW. (b) The same as (a), but for variations of maximum value of (7t at 
5m depth of monitoring point c shown in Fig~.5.10(d). The positive values of 
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Fig. 5.18. (a) Vertical sections of density anomaly for the first, the 
secondj the third, the fourth and the f"Ifih mode CTW. (b) Vertical 
sections of (y~ at Line D shown in Fig.5.10(d) in Case D-5 and 
Case U-5 at 36 hours and at O hours. 
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Table 5.1 Observed and calculated maximum values of current induced by 


























































Tab!e 5.2 Observed and calculated time lags between the time wind speed at Choshi was maximum 
and current of CTW15 and CTWIO was maximum of each de th. Numerals are in hours. 
CTWI 5 CTWI O 
Obs. 
( Lo ) 
Model 
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Table 5_3 Characteristics of the Exp.3 of each Case. 
Case 1 2 3 4 5 
W (ms~ ) 
Case D (Westward wind) 
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